          










          PHYS 122: Life in the Universe

          Textbook reading: p. 399-419                                                                                                       Class Session 15, March 5, 2009
NAME____________________________ #M____________________ Signature___________________________
The Drake Equation
Frank Drake was the first to attempt to put a quantifiable number to the question, “Are we alone in our Galaxy? The Drake Equation is,   # of Civilizations Capable of communicating with us   =    NHP x flife  x  fciv  x fnow  
1) “  Let’s examine each of the four inputs to this equation.    Fill in the table below:

	Term
	Description of this term
	A reasonable VALUE for this term

	NHP
	
	

	flife
	
	

	fciv
	
	

	fnow
	
	


2) With the values you entered above, multiply your terms together and give below YOUR best estimate for the number of civilizations in our Galaxy capable of communicating with us NOW:

3)  Which of the four terms above are you MOST UNcertain about?  Why?

4) Which of the four terms above are you MOST certain about (if any)?  Why?

How common is intelligence?

One term in the Drake Equation that is difficult to estimate is the probability that life will give rise to intelligence.  This is a CRITICAL question to those individuals working at SETI (Search for ExtraTerrestrial Intelligence). After all, if the most advanced species is typically slime mold, we aren’t likely to hear from them.
1) What evidence suggests the development of intelligent life is in fact an exceedingly rare and improbable event?

2)  What is convergent evolution?   Give an example (not having to do with intelligence -- you’ll do that next).
3) Describe the scientific results that indicate INTELLIGENCE has evolved ‘convergently’ on Earth.   
4) Why does this promote the argument that intelligence might be wide spread in the Galaxy?
The History of SETI

Radio signals (‘light’ waves which are transmitted at low frequency, long wavelength) are the standard tool of communication of the ‘SETIphile’ (a person who wishes contact with extraterrestrials).  The first radios broadcasting and listening for life outside of earth were working at VERY low frequencies.

1) Even if there HAD been life elsewhere transmitting radio signals, why would the VERY low frequency first searches be unable to detect any ET Life?

2)  Describe the first real SETI search, called Project Ozma: when, where and by whom?
3) If alien radio receivers are no more sensitive than our own present day receivers, how close (in light years) would this alien life have to be to Earth to detect the radio noise Earth presently produces?

4) Most SETI efforts are aimed at listening for alien life, rather than sending out signals to alien life who may be listening. Give three reasons one might choose that strategy (listening) over broadcasting to find intelligent alien life.
Current SETI Searches
Let’s review what searches are currently underway.  Table 12.1 (p. 417) provides a nice review of the current projects.
1) Both targeted searches and sky surveys are being done.  What is the difference between these two search methods?

2) For many of these current searches, the SETI people are unable to choose WHERE they are observing (they are unable to carry out a targeted search).  Why is this?

3) A second major problem to SETI is the great noise caused by terrestrial radio interference.  What is this and why is it a problem to SETI?

4) Provide two ideas or plans for how these two problems (given in #2 and #3 above) are, or may be solved soon.






